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(54) Shaft coupling 

(57) A coupling comprises a sleeve (9) and a hub (11) rotatably disposed therein, first and second driving 
members (14, 15) in recesses (19, 20) of the hub and spring biased outwardly thereof to engage respective first 
and second supporting recesses (25. 26) in the sleeve (9), the first driving members (14) being adapted to 
transmit torque in one rotational direction and the second driving members (15) being adapted to transmit 
torque in the opposrte rotational direction, the circumferential disposition of the first and second driving 
members and of the first and second supporting recesses being such that when the direction of torque 
transmission is reversed a certain amount of free rotational movement takes place between the hub and 
sleeve before torque transmission commences in the opposite direction. The free rotational movement may 
be used to facilitate the operation of coupling a drive shaft of an agricultural implement to the power take-off 
shaft of a tractor. 
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2296308 

PATENTS ACT 1977 
Tide: COUPLING 
Preoption of Invention 

This invention relates to a coupling which is able to transmit torque 
between a coupling sleeve having a cylindrical bearing bore and a coupling hub 
with an outer surface which is rotatably received in the bearing bore of the sleeve 
for rotation about the axis of the bore, there being at least one first driving 
member which is received in a respective first recess of the coupling hub and is 
movable between a position in which it is withdrawn into the recess and a 
position in which it projects outwardly of the recess, the or each driving member 
being movable into its projecting position by spring means, and, when in such 
position, extending into a respective supporting recess in the bearing bore of the 
sleeve for torque transmission therebetween in a first rotational direction. When 
relative rotation occurs between the sleeve and hub in the direction opposite to 
the first rotational direction, the or each driving member moves back into its 
withdrawn position against the effect of the spring means. 

Couplings of the above kind are used as free-wheeling units. In the 
case of an agricultural implement driven from the power take-off shaft of a 
tractor, the inclusion of such a free-wheeling unit in the drive line connecting the 
power take-off shaft to the implement enables the driven parts of the implement, 
which may have substantial mass, to go on rotating without any obstruction if the 
power take-off shaft of the tractor is stopped. Thus a drive shaft connecting the 
implement or parts of the power take-off shaft drive of a tractor are prevented 
from being damaged by the implement masses. When establishing a driving 
connection between an implement and the power take-off shaft of a tractor in the 
stationary condition, by connecting a universally jointed drive shaft associated with 
the implement to the tractor power take-off shaft, problems can arise if the 
rotating masses of the implement are relatively great or if they are held stationary 
by a brake, because the connection to the power take-off shaft is usually by way 



of a multi-splined shaft profile and a member with a corresponding bore profile 
which can be slipped onto the shaft. During the connecting operation, the two 
profiles have to be aligned relative to one another so that they can be engaged 
by an axial sliding-on action. A similar problem exists if a driving connection has 
to be established between two implements or parts of implements. 

DE-3922222-A1 (published on 24 January 1991) discloses a 
freewheeling coupling which has torque transmitting ratchet members for 
transmitting torque in two rotational directions. There are two sets of ratchet 
members, one per direction of rotation, only one of which is active in each case. 
For automatic control purposes, there are provided control rings which when the 
required direction of rotation changes, de-activate the ratchet members of one set 
while simultaneously activating those of the other set. A changeover between the 
directions of torque transmission can be made in a short period of time. 

It is broadly the object of the present invention to provide a coupling 
which facilitates the establishment of a driving connection between two parts 
which are only able to be engaged in certain rotational positions relative to one 
another, by enabling some limited rotational movement to take place whilst, at 
the same time, ensuring that the coupling is able to transmit torque in both 
directions of rotation. 

In accordance with the invention, a coupling of the kind herein first 
set forth is additionally provided with at least one second driving member 
extending parallel to the rotational axis and intended to transmit torque in the 
second, opposite, rotational direction, the coupling hub being provided with at 
least one second recess for receiving the respective second driving member(s) and 
the or each second driving member being movable between a position withdrawn 
into its second recess and a position projecting from same beyond the external 
surface of the hub member, the or each second driving member being movable 
into its projecting position by spring means and, when in such position, extending 
into a respective second supporting recess in the bearing bore of the sleeve for 
transmitting torque in said opposite rotational direction, the pitches 



(circumferential spacings) between a first recess for a first driving member and 
a second recess for a second driving member, and between a first supporting 
recess and a second supporting recess, being different so that when torque is 
being transmitted in the first rotational direction only the or each first driving 
member is in the projecting position and when torque is being transmitted in the 
second rotational direction only the or each second driving member is in the 
projecting position, with the respective other driving member being in the 
withdrawn position. 

The advantage of this arrangement is that, for a limited angle of 
rotation, the two parts, namely the coupling hub and coupling sleeve, are freely 
rotatable relative to one another. This enables a driving connection between 
components which have to be moved into a particular angular relationship with 
one another, e.g. a splined connection, easily to be achieved. In the case of a 
splined connection between a journal and a bore in a component with which it 
engages, the teeth and gaps therebetween may thus be aligned relative to one 
another to enable the connection to be established. The difference in pitch 
between the recesses for the first and second driving members may be selected 
so as to ensure that there is available a sufficiently large angle of free rotation for 
aligning such a splined connection having regard to the pitch of the splines. The 
free rotational angle may, with respect to a typical universally jointed drive shaft 
assembly such as is standardised for power take-off shaft drives, correspond to the 
spline pitch. 

In the case of such an embodiment, the coupling in accordance with 
the invention permitting some rotational play need not be provided where it is to 
be used as a releasable slip-on connection to a corresponding driving journal. 
Instead the usual quickly disconnectable connection can be used. A coupling in 
accordance with the invention can be provided anywhere in the drive line to 
permit parts to rotate relative to one another. A coupling in accordance with the 
invention may thus be arranged at an end of a universally jointed drive shaft 
which is permanently connected or, not readily disconnectable from, the driving 



journal or input shaft of an implement which is to be driven, whilst the other end 
of the universally jointed drive shaft may be provided with a quick-release 
connection to engage the power take-off shaft of a tractor. The mass of the 
universally jointed shaft is not sufficient to prevent rotation of same in accordance 
with the rotational play which is afforded by a coupling in accordance with the 
invention at the other (adjacent the implement) end of the shaft. 

In a practical embodiment of the invention, it is proposed that the first 
and second recesses of the coupling hub for receiving the first and second driving 
members in the outer surface thereof, and the first and second supporting recesses 
in the bearing bore of the coupling sleeve, alternate in the circumferential 
direction on the respective components whereon they are provided. 

The recesses in the coupling hub are preferably identical to one 
another. In addition, it is proposed that the first and second supporting recesses 
may respectively comprise first and second supporting faces which point in 
opposite rotational directions. 

In a preferred embodiment, two driving members may be provided for 
each direction of rotation. 

The invention will now be described by way of example with reference 
to the accompanying drawings, of which: - 

Figure 1 is a side view of a tractor and an implement to be driven by 
the tractor by means of a jointed drive shaft; 

Figure 2 is a side view, half sectioned, through a coupling in 
accordance with the invention provided at a universal joint yoke in a shaft; 

Figure 3 is a section on the line HUH of Figure 2, with the coupling 
being in a position to transmit torque in a first rotational direction; and 

Figure 4 is a cross-section as Figure 3, but with the coupling being in 
a condition to transmit torque in the opposite rotational direction. 

Referring firstly to Figure 1 of the drawings, this shows a tractor 1 and 
an implement 2 drawn thereby. The implement is driven from a power take-off 
shaft 3 of the tractor by way of a universally jointed drive shaft assembly 4. At 



one end of the drive shaft assembly 4, adjacent the tractor, a hub 6 provides a 
detachable driving connection with the power take-off shaft 3 by way of inter- 
engaging splines provided on the shaft and in a bore of the hub, the hub being 
fitted onto the power take-off shaft in the direction axially thereof. At the other 
end of the shaft assembly 4 adjacent the implement 2, a coupling 7 provides a 
non-rotating connection to an input drive shaft 5 of the implement The coupling 
7 is axially fitted on to the input drive shaft 5 and has torque transmitting 
connection therewith, e.g. by way of inter-engaging splines, but as a rule the 
connection between the coupling 7 and drive shaft 5 is not released, i.e. the shaft 
assembly 4 remains connected to the implement even when the implement is 
disconnected from the tractor; the hub 6 is removed from the power take-off 
shaft 3 under these conditions. The multi-splined profile of the power take-off 
shaft 3 and of the slip-on hub 6 may be a standardised one. 

In order for the hub 6 to be slipped on to the power take-off shaft 3, 
the spline teeth of one component have to be aligned with the gaps between the 
teeth of the other component. Under conditions where the rotating masses of the 
implement 2 are stationary and difficult to move, a coupling 7 is provided in 
accordance with the invention to permit some rotational freedom so that the shaft 
4 and slip-on hub 6 can be rotated to align the hub 6 so that it can be fitted on 
to the power take-off shaft 3. Furthermore, when the implement is not being 
driven, the coupling 7 prevents any torsional loads from remaining in the drive 
shaft assembly which could complicate the operation of removing the hub 6 from 
the power take-off shaft 3. 

The coupling 7 is shown in greater detail in Figures 2 to 4 of the 
drawings. In Figure 2, it is shown that the coupling 7 is connected to a universal 
joint yoke 8 of the universally jointed drive shaft assembly. The coupling 7 
comprises a coupling sleeve 7 which is connected by a weld to the joint yoke 8 
and has a cylindrical bearing bore 10 centred on rotational axis 18 of the 
coupling. A coupling hub 11 has a cylindrical outer surface 12 which rotatably fits 
within the bearing bore 10. A part of the hub 11 projects axially from the open 
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end of the coupling sleeve 9, facing away from the joint yoke 8. The hub 11 has 
a splined bore 13 whose profile corresponds to that of the power take-off shaft 
3 or the input drive shaft 5 and is able to be slipped on to such shaft and secured 
thereto by a clamping screw engaging a radial bore in the shaft. 

Figure 2 also shows that the coupling hub 11 is held in engagement 
with the coupling sleeve 9 by a supporting ring 32 which engages a shoulder on 
the hub and is retained by a securing ring 33 engaged, e.g. in an annular groove, 
in the bore of the sleeve 9. In the opposite axial direction, the hub 11 rests 
against an end face 31 of the joint yoke 8. 

The hub 11 is further provided with two first driving members in the 
form of pivotable wedges 14 which are spaced from one another by 180° around 
the rotational axis 18, and two second driving members in the form of pivotable 
wedges 15 which are spaced from one another by 180° about the axis and by 90° 
relative to the first driving members 14. The driving members are thus uniformly 
spaced about the axis 18. The driving members 14, 15 are axially disposed 
between the end face 31 and the supporting ring 32. 

The first driving members 14 are received in respective first recesses 
19 in the outer face 12 of the coupling hub 11. The driving members are of 
stepped configuration in transverse section as shown in Figures 3 and 4, and for 
each driving member there is a leaf spring 16 disposed between the base of the 
first recess 19 and the underside of the driving member. Thus the driving 
members are spring biased for pivoting movement outwardly from the hub. One 
side face of each first recess 19 forms a supporting face 21 which, when the 
respective driving member 14 is pivoted outwardly, lies in face-to-face abutment 
with a supporting face 23 of the driving member. 

First supporting recesses 25 are provided in the bearing bore 10 of the 
coupling sleeve 9, there being two such first supporting recesses spaced by 180° 
from one another about the axis 18. When the first driving members 14 are 
pivoted outwardly they are able to engage the recesses 25 and second supporting 
faces 29 of the first driving members 14 are able to engage supporting faces 27 



provided in the respective recesses 25. Thus torque is able to be transmitted 
between the sleeve and hub when the coupling sleeve 9 is driven in the rotational 
direction Nl. 

The second driving members 15 are provided in respective second 
recesses 20 in the outer face 12 of the hub 11. Supporting faces 22 of the second 
recesses 20 face in the opposite circumferential direction to that of the supporting 
faces 21 of the first recesses 19. The orientation of the second driving members 
in the circumferential sense is opposite to that of the first driving members so 
that, for example, with reference to Figures 3 and 4 of the drawings, the first 
driving members 14 pivot anti-clockwise to project from their respective recesses, 
whilst the second driving members 15 pivot clockwise to project from their 
recesses. Two second supporting recesses 26 are provided in the coupling sleeve 
11, for cooperation with the second driving members 15. The second supporting 
recesses 26 are spaced at 180° from each other but not uniformly spaced relative 
to the first supporting recesses 25. Thus when the first driving members 14 
engage the recesses 25, the recesses 26 are circumferentially offset relative to the 
second driving members 15, so that the second driving members cannot transmit 
torque. In Figure 3, the second driving members 15 are shown in their withdrawn 
positions in which they lie within the confines of their recesses in the hub member 
and cannot transmit any torque. 

When the direction of torque transmission in the coupling is reversed, 
to transmit torque from the universally jointed shaft through the joint yoke 8 on 
to the coupling sleeve 9 in the rotational direction N2 opposed to the rotational 
direction Nl, and thence to the coupling hub 11, the coupling sleeve 9 initially 
moves substantially freely relative to the hub causing the first driving members 14 
to be retracted into their respective recesses. When the second supporting 
recesses 26 reach the second driving members 15, the latter pivot outwardly into 
the recesses 26. In the process, their supporting faces 24 come into contact with 
the supporting faces 22 of the recesses 20, with their supporting faces 30 coming 
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into contact with the supporting faces 28 of the second supporting recesses 26. 
Torque may then be transmitted. 

If the direction of torque transmission is again reversed, the coupling 
sleeve is able to move freely relative to the hub until the condition shown in 
Figure 3 is again reached. 

The angular displacement which the coupling sleeve 9 is able to 
achieve relative to the coupling hub when the rotational direction changes from 
Nl to N2 and vice versa may be used, when the drive is stationary, to align the 
disconnectable couplings to enable them to be connected or disconnected, as 
required. The spacing of the first and second supporting recesses 25, 26 
circumferentially of the sleeve 11 is arranged so that there is a sufficiently large 
amount of free rotation to permit the above-described connection to, or 
disconnection from, the power take-off shaft of a tractor to be achieved. 
Nevertheless, the coupling in accordance with the invention allows torque to be 
transmitted in both directions after such connection has been made. 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 



CLAIMS 



1. A coupling comprising a coupling sleeve having a cylindrical bearing 

bore; a coupling hub with an outer surface rotatably received in the bearing bore 
of the sleeve for rotation about the axis of the bore; at least one first driving 
member received in a respective first recess of the coupling hub, and movable 
between a position in which it is withdrawn into the recess and a position in 
which it projects outwardly of the recess, the or each first driving member being 
movable into its projecting position by spring means and, when in such position 
extending into a respective first supporting recess in the bearing bore of the 
sleeve for torque transmission therebetween in a first rotational direction; the or 
each driving member being movable back into its withdrawn position against the 
effect of the spring means when relative rotation occurs between the sleeve and 
hub in the direction opposite to the first rotational direction; at least one second 
driving member received in a respective second recess of the coupling hub and 
movable between a position in which it is withdrawn into its second recess and a 
position projecting from same; the or each second driving member being movable 
into its projecting position by spring means and, when into such position, 
extending into a respective second supporting recess in the bearing bore of the 
sleeve for torque transmission therebetween in said opposite rotational direction; 
the circumferential spacings between a first recess for a first driving member and 
a second recess for a second driving member, and between a first supporting 
recess and a second supporting recess, being different so that when torque is 
transmitted in the first direction only the or each first driving member is in the 
projecting position and when torque is being transmitted in the opposite direction 
only the or each second driving member is in the projecting position, with the or 
each respective other driving member being in the withdrawn position. 
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2. A coupling according to Claim 1 wherein first and second recesses on 
the coupling hub for receiving first and second driving members, and first and 
second supporting recesses in the bearing bore of the coupling sleeve are disposed 
alternately on the respective component. 

3. A coupling according to Claim 1 or Claim 2 wherein the first and 
second recesses in the coupling hub are identical to one another. 

4. A coupling according to any one of the preceding claims wherein the 
first supporting recesses comprise first supporting faces and the second supporting 
recesses comprise second supporting faces which face in opposite rotational 
directions from the first supporting faces. 

5. A coupling substantially as hereinbefore described with reference to 
the accompanying drawings. 

6. Any novel feature or novel combination of features described herein 
and/or in the accompanying drawings. 
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